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L l c s of t h e s e s i g n a l s , 2 s u g g e s t s h u t docs not prove t h a t t h e unpaired e l e c -
+-u ,~~n s
?. r a r e involved i n t h e i n i t i a l e l e c t r o n t r a n s f e r p r o c e s s e s i n t h e primary qnzntun conversion a c t .
Thc i d e n t i f i c a t i o n of t h e s p e c i e s g i v i n g r i s e t o t h e s e s i g n a l s and t h e i r connection w i t h p r o c e s s e s of primary quantum conversion remains e l u s i v e
~ve;; though such v a r i e d kpproaches as mutant strain^,^ s p e c i a l growth condi-
b 6 i i o n s , extreme p h y s i c a l c o n d i t i o n s ,5 s p e c i a l metabolic i n h i b i t o r s , e t c . have bcl-n a p p l i e d t o t h i s problem. I n t h i s cormnunication-we wish t o r e p o r t a n o t h e r ~i c~n o d being used i n an a t t e m p t t o i d e n t i f y t h e s p e c i e s r e s p o n s i b l e f o r t n~ unpZired e l e c t r o n s .
Hoffman prepared a water s o l u b l e , s t a b l e f r e e r a d i c a l , d i -t e r t i a r ybu Lylnitroxide ( h e r e a f t e r c a l l e d D'L'BN) , which i s a "vigorous f r e e radical scavenger".
It shows a s h a r p , well r e s o l v e d , symmetrical, t h r e e -l i n e pararn,q:nctic resonance spectrum t h a t I s re1ativel.y i n s e n s i t i v e t o t h e mo1ec:ul:~r
. .
environment. The chemistry of di-tertiarybutylnitroxide has not been s t u d S~c u x t m s i v e l y . However, f o u r d i s t i n . 2~ t~e s o f i n t e r a c t i o n can b e envisioned Tor t h i s molecule. It could uil&er,;o n one-electron r e d u c t i o n t o form rr hyd r o x y l m i n e w k h can be reduced siih:rq.t~.ltly t o t h e aminr; a n o x i d a t i v e degraclilt i o n t o 2-methyl-2-nitrosopr:, . A~L .,id i sobutylene ; o r a coupling with a n o t h e r r a d i c a l forming e i t h e r ir! a : , s i l b s t i t u t e d hydroxylamine o r a tris u b s t i t u t e d m i n e oxide. The r e a c t i o n s u e r e p r e s e n t e d by e q u a t i o n s I through R = t e r t i a r y b u t y l group A' = u n s p e c i f i e d r a d i c a l
The p r e s e n t work sought t o determine whether, i n t h e prosencc of photos y n t h e t i c a l l y a c t i v e organisms and l i g h t , t h e n i t r o x y l r a d i c a l voula coujil(, w i t h t h e r a d i c a l s produced i n t h o s e organisms. The increase in the signal height shown in Figure 2 was shown to be due to an enlarged nitroxide signal and not due to sone other photo-generated radical, by sweeping through the three-line spectrum of ths nitroxide before and after illumination. Although all samples were purged witi? nitrogen prior to each experiment, it is conceivable tilat the increased signal height could be due to a photoreaction involving the uptake of oxygen which would cause a narrowing of the nitroxide resonance accompanied by an increassd signal height, if the number of spins remained constant. This is unlikely, however; since the magnitude of the signal change would require a narrowing of the signal by a factor of 2 or more. This narrowing is not observed.
It would appear from these observations that the destruction of the nitroxide in the dark by freshly isolated chloroplast or fragments is n reduction, first to the hydroxylamine and then to some other species probably the secondary mine, which is not photo-oxidized to the nitroxide.
The photo-induced oxidation of DTBNH to DTBN in the presence of chloroplast fragments clearly rules out the possibility that the photodestruction of the nitroxyl radical is a simple reduction to the hydroxylamine.
Considerable information has been obtained about the photo-induced
EPR signals in photosynthetic organisms by subjecting them to a variety of environmental treatments. Table I * 8 * * ** * * P r e s e n t
11
Absent P r e s e n t 
%"
Ex2eriments run on aged c h l o r o p l a s~ fragments i n which t h i s s i g n a l i s n o t p r e s e n t .
The chemicals shown in Table I This is not observed.
Furthermore, no absorption due to 2-methyl-2-nitrosopropane diner can be detected in the ultraviolet spectrum of samples in which the nitroxide radical has been destroyed. The amount of the nitroxyl radical which can .
be removed photochemically from tnis system is at least equal to and on several occasions has been several times.greater than the total mount of chlorophyll I?_ present in the reaction vessel. This would seem to require that the species with which the nf.troxjr1 r:idical is reacting is close to one of t h e t e r m i n a l s of t h e p h o t o s y r~~; : i c s i z i n g sequence of reaction:; 3 s i L e where m a t e r i a l s are p r e s e n t is ,:reaier abundance t h a n c h l o r o p h y i l .
8 The e f f e c t of DCMU and t h e i n t e r e s t in,:: ~:,cervat;ion of Weaver that l w~e amounts of unbound manganeous i o r s .'cvd oy, i n Chlanydorr.or,:s c e l l s srown iri t h e presence of a n i t r o x i d e and l i z n L , s~g g e s t t h a t t h e s i t e of i n t e r a c t i o n o f DTBN i s c l o s e t o t h e primary r e u u c t a n t (~~0 ) . F u r t h e r e x a n d a t i o n of t h i s r e a c t i o n i s being pursued and w i l l be r e p o r t e d i n t h e f u t u r e . I n a d d i t i o n , carbon-14 l a b e l e d n i t r o s i d e w i l l be used t o determine t h e f a t e o f t h~ n i trcxyl r a d i c a l . S~mmary P r e l i m i n a r y s t u d i e s 'of a photoche:i:ical r e a c t i o n between d i -t e r t i a r yb u t y l n i t r o x i d e and c h l o r o p l a s t s i s o l a t e d from spinach a r c r e p o r t e d . The r e s u l t s i n d i c a t e t h a t t h e n i t r o x i d e i s coupling w i t h t h e photo-induced r a d i c a l s produced i n t h e s e p h o t o s y n t h e s i z i n g systems. The e x a c t f a t e o f t h e n i t r o x i d e h a s not y e t been determined but i s b e i n g pursued by t h e u s e of a carbon-14 l a b e l e d n i t r o x i d e , with t h e o b j e c t of determining t h e n a t u r e of t h e photoproduced r a d i c a l , or r a d i c a l s , w i t h which it c o u p l e s . 
